Frequency and types of spontaneous Hprt lymphocyte mutations in Pms2-deficient mice.
Deficiencies in DNA mismatch repair (MMR) result in predisposition to neoplasia in both rodents and humans. Pms2 is one of the several proteins involved in the eukaryotic MMR system. In order to determine the effect of Pms2-deficiency on mutation, we measured mutant frequencies in the endogenous Hprt gene of lymphocytes from male Pms2(-/-), Pms2(+/-), and Pms2(+/+) mice. Spleens were removed from mice of various ages and lymphocytes isolated from spleens were cultured to determine the frequency of 6-thioguanine-resistant mutants. Mean mutant frequencies in Pms2(-/-) mice at 6, 10, 18, and 34 weeks of age [42.6 x 10(-6) (n=6), 38.5 x 10(-6) (n=6), 58.2 x 10(-6) (n=9), and 49.1 x 10(-6) (n=5), respectively] were significantly higher than those of comparably aged Pms2(+/+) and Pms2(+/-) mice (all less than 3 x 10(-6)). Mutant clones from the mice were expanded, RNA extracted, and Hprt cDNA amplified by RT-PCR. DNA sequencing analysis of 221 mutant cDNAs from the three different Pms2 genotypes identified 182 clones with independent mutations, including five clones that contained multiple mutations. When compared to the mutational spectrum observed in Pms2(+/+) and Pms2(+/-) mice, the mutational spectrum for Pms2(-/-) mice was significantly different. The Pms2(-/-) mutational analysis indicated that loss of the Pms2 protein causes increases in the frequencies of strand-slippage-type frameshift mutations and of A:T --> G:C transitions in the Hprt gene. The absolute frequencies of A:T --> G:C transitions in MMR-deficient mice suggest increases in this mutation may be a common feature of MMR-deficient mice, not just of Pms2-deficient mice, and may be related to the cancer predisposition that results from loss of MMR function.